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Supplemental Figure Titles and legends
Supplementary Figure 1: A List of all DNA motifs used in the sURSs OL. 
For each of the 41 motifs, the source organism, sequence logo, sequence used in the OL and the regulatory function, are included. Organisms include the Drosophila S2 cells, mouse ES cells, S. cerevisiae and S. Pombe. 
Supplementary Figure 2: FACS-generated data from the sorting experiment and Distribution plots for sURS OL’s deep sequencing during the cloning stages. 
(a) A fluorescence histogram showing the sorting experiment, the 4 sorted bins and the “No FL” gate, containing the non-fluorescent yeast population, determined by the wild type W303 yeast cells. (b) A table showing the different populations in the sorting experiment, number of events analyzed in the FACS, bin percentages (% parent), min and max FL values of each gate, and the mean and median values for each gated population. (c-e) The plots represent the frequency of barcodes and their respective read count. Read counts for every barcode. Overall, 3 NGS runs were performed: (c) After the first PCR amplification of the OL. 189,495 barcodes were retrieved, out of 189,990 barcodes in total. (d) After the cloning and the plasmids’ extractions from the E. cloni bacteria. 183,401 barcodes were retrieved. (e) Post-sorting the OL-integrated yeast cells into 4 bins. 149,336 barcodes were retrieved.
Supplementary Figure 3: Binding site motif coefficients distribution over the three positions. 
We optimized 126 variables to minimize the squared error of 2435 linear equations. Each equation is a sum of variables corresponding to a specific binding site in a specific position equal to the experimental mean fluorescence level.
Supplementary Figure 4: The mean FL distribution of the 41 motifs used in sURS OL. 
Box-plot distributions for each motif of mean FL of all variants with a specific motif (left) and variants without the motif (right). Motif that has K and/or M bases, the analysis includes all its sub-motifs.
Supplementary Figure 5: - Sub-motif analysis to all 20 motifs containing K and/or M mixed bases. 
Violin plots for all variants containing the various sub-motifs (from 20 motifs containing K and/or M bases) as compared with all sub-variants that do not contain the sub-motif. Blue shaded violin plots are sub-motifs that were determined to be significantly activating according to mHG analysis. Red shaded violin plots are sub-motifs that were determined to be significantly repressing, based on the analysis.
Supplementary Figure 6- Scatter plots of additive model vs the experimental data.
Scatter plot depicting the predictions of the motif additive model as a function of the mean fluorescence for the (a) yeast data for the mCore promoter for all 32 sURS validation variants. (b) CHO data for the pCMV promoter for the 24 experimentally correlated sURS validation variants. (c) Hela data for the pCMV promoter for the 24 experimentally correlated sURS validation variants.

Supplemental Table Titles
Table S1: Synthetic URSs OL design (excel file). 
Table S2: Raw NGS raw data (excel file). 
Table S3: MBO model predictions based on 2098 variants (excel file). 
Table S4: Summary of the mHG p-values of all the 41 motifs (excel file). 
Table S5: Summary of the mHG p-values of all the 20 motifs containing K and/or M (excel file). 
Table S6: Variants used in validation experiments in yeast cells and CHO cells. 

